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,
ing in the Ruwenzori mountain range and
other high ground to the north anj north-
east. The outlet to Lake EclwarJ is by way
of the broad, slow-flowing Kazinga Channel.
The lake margin is mostly flat savanna bush
with, to the north, considerable areas of
papyrus swamps. Apart from a number of
large, very shallow (ca. 50 em) muddy bays,
the shoreline is generally simple and is in-
creased by three large islands and a number
of small ones.
The water surface is approximately 250
km' with a mean water depth of ca. 2.25 m
and rarely exceeds 2.5-3.0 m. Most of the
bottom consists of a muddy, organic ooze
which may be up to 3 m deep. Patches of
sand or sand-mud mixture, extend out from
•INTRODUCTION
DESCRIPTION OF LAKE GEORGE
·This paper includes research approved as a
partial cuntribution to the award of a Ph.D.
degree of the University of London.
Lake George occupies a shallow depression
in the western limb of the African Rift
Valley (Lat. 0' OS' N to 0' 05' S: 30- 02'
to 30' 18' E: Altitude 914 m: total area
270 km'). The major inflows are rivers aris-
A shallo\'" highly productive. tropical luke is descrihed with a brief history
of its cclmmercial fishery. Three separate assessments of the present ([967-
1970) yield are compared, with an apparent confirmation uf the values
derived [rom Fishery Department statistics over a period o[ 20 years.
The season<i/ change in the catch is noted with. an apparent anomaly shown
by ohseryations of canoe landings. Long-term trends durirlg the period
1950-1969 are considered. with a brief discussion of possible fuiurc trends
in the fishery
These notes refer to the period 1967-1970
and ignore any recent changes in costs,
prices, f.1clhods of transport, market demand.
etc.
THE COMMERCIAL FISHERY OF LAKE GEORGE, UGANDA
(EAST AFRICA)
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I 1 0 I . G . D U N N
t h e s a v a n n a s h o r e s a n d a r o u n d s o m e o f t h e
i s l a n d s . U n d e r l y i n g t h e s a n d a n d s o f t m u d
i s a f i r m c l a y s u b s t r a t e . W a t e r l e v e l s f l u c -
t u a t e a p p r o x i m a t e ! y 5 0 e m b e t w e e n w e t
a n d d r y s e a s o n s ( V I N E R 1 9 7 0 ) . T h e l a k e
i s n o t d e e p e n o u g h t o s t r a t i f y f o r l o n g
p e r i o d s a n d t h e v e r y m a r k e d t h e r m a l s t r a t i -
f i c a t i o n t h a t o f t e n o c c u r s d u r i n g t h e d a y
u s u a l l y b r e a k s d o w n a t n i g h t . D u r i n g w i n d y
c o n d i t i o n s t h e m i x i n g m a y b e s u f f i c i e n t t o
s t i r u p t h e b o t t o m m u d . U n d e r c o n d i t i o n s
o f c o m p l e t e m i x i n g t h e t e m p e r a t u r e t h r o u g h -
o u t t h e w a t e r c o l u m n i s i n t h e r a n g e 2 5 -
2 6 ° C ( s e e D U N N e t a l 1 9 6 9 ; G A N F 1 9 6 9
a n d V I N E R 1 9 7 0 ) .
T h e l a k e w a t e r s s u p p o r t a p e r m a n e n t ,
e x t r e m e l y d e n s e p h y t o p l a n k t o n p o p u l a t i o n
( c a . 2 5 0 m g c h l o r o p h y l l a m - ' ) d o m i n a t e d
b y b l u e - g r e e n a l g a e ( G A N F 1 9 6 9 ) .
M a x i m u m i c h t h y o m a s s e s t i m a t e s o f c a .
3 0 t . k m - ' h a v e b e e n m a d e ( D U N N 1 9 7 2 )
b u t w e r e c o n s i d e r e r l t o b e m i n i m a l . a c o n -
s i d e r a t i o n s u p p o r t e d b y m o r e r e c e n t r e s e a r c h
( G W A H A B A p e r s o n a l c o m m u n i c a t i o n ) .
T h e f i s h s p e c i e s m a y c o n v e n i e n t l y b e
d i v i d e d i n t o t w o g r o u p s : t h o s e w h i c h g r o w
t o a n a d u l t s i z e g r e a t e r t h a n 1 5 c m t o t a l -
l e n g t h a n d t h o s e w h i c h r e m a i n b e l o w t h i s
s i z e . T h e s m a l l - f i s h g r o u p i s p r i n c i p a l l y
c o m p o s e d o f m e m b e r s o f t h e c i c h l i d g e n u s
H a p l o c h r o m i J ( c a . 1 0 s p e c i e s ) w i t h A p l o -
c h e i l i e h t h y J s p p . a n d B a r b u J s p p . p l a y i n g
a s m a l l e r p a r t . T h e c o m m e r c i a l f i s h e r y i s
b a s e d o n t h e l a r g e - f i s h g r o u p w h i c h a r e
l i s t e d i n T a b l e 1 , w i t h a n i n d i c a t i o n o f t h e i r
i m p o r t a n c e .
l < I I S T O R Y O F T H E C O M M E R C I A L
F I S H E R Y
I n t h e e a r l y 1 9 0 0 s s l e e p i n g s i c k n e s s c o j ] -
t r o l m e a s u r e s r e s u l t e d i n a n a l m o s t c o m p l e t e
d e p o p u l a t i o a o f t h e s h o r e s o f L a k e s E d w a r d
a n : l Ge~rge. P r e v i o u s l y t h e r e h a d b e e n a
" c o n s i d e r a b l e p o p u l a t i o n " ( W O R T H I N G -
T O N 1 9 3 2 ) a l t h o u g h o f a n u n k n o w n d e n s i t y .
S m a l l s e t t l e m e n t s a s s o c i a t e d w i t h t h e t r a d e
r o u t e s a c r o s s t h e K a z i n g a C h a n n e l a n d a c r o s s
L a k e G e o r g e f r o m K a s e n y i t o M a h o y o r o ,
r e m a i n e : ! i n p a t c h e s o f c l e a r e d b u s h . I n t h e
T a b l e 1 . L a k e G e o r g e , U g a n d a : f i s h s p e c i e s t h a t g r o w t o a t o t a l l e n g t h f l c a t e r t h a n c a . 1 5 e m , w i t h a n i n d i c a -
t i o n o f t h e i r i m p a r l a n c e i n t h e c o m m e r c i a l f i s h e r y .
· · · - m a j o r p a r t o f t h e c o m m e r c i a l c a t c h ( c a . 80~'~).
· * - o f s e c o n d a r y i m p o r t a n c e ( 3 s p e c i e s i n t o t a l c a . 20~";;).
· - a t p r e s e n t i n f r e q u e n t l y c a u g h t .
R C - r a r e l y c a u g h t .
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Figure I. A...'erage fresh-weight and total landed, of Tilopio nilofica on lake George, 195(}-1969. Data from
Uganda Fisheries Department statistics.
(a) Energetic enforcement of fisheries rcgutalions.
(b) After this year recorded numbers offish landed probably lower than the actual totals, thus later statistics
for average weights not acceptable.
(c) Average fresh-weight of fish sampled at the TUFMAC landing (l970).
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T a b l e 2 s h o w s t h e c a t c h r e c o r d e d f r o m
t h e L a k e G e o r g e f i s h e r y s i n c e i t w a s o p e n e d
t o i n t e n s i v e , c o n t r o l l d c x p l o i t a t i o n i n 1 9 5 0 .
T h e s e d a t a , f o r T i l a p i u n j J o f i c a w h i c h make~
u p a p p r o x i m a t e l y 8 0 % o f t h e c o m m e r c i a l
c a t c h . a r e s u m m a r i z e d i n F i g . 1 . I n u n -
s o p h i s t i c a t e d h u t i n t e n s i v e . a n d e c o n o m i c a l l y
i m p o r t a n t , f i s h e r i e s i t i s n o t o r i o u s l y d i f f i c u l t
t o a c q u i r e r e l i a b l e s t a t i s t i c s . T h e t w o m a j o r
e r r o r s h o t h l e a d t o u n d e r e s t i m a t e s , t h r o u g h
t h e o m i s s i o n o f p o a c h e : l c~tches a n d t h o s e
c a t c h e s i n t e r c e p t e d b y f i s h m o n g e r s b e f o r e
a s s e s s m e n t . I t r i e d t o m i n i m i z e t h e s e b i a s e s
b y a r r a n g i n g t o r e c o r d t h e c a t c h e s f r o m
t h r e e s e l e c t e d ( l i c e n s e d ) c a n o e s t h a t r e g u l a r l y
b r o u g h t t h e i r c a t c h e s i n t o t h e T U F M A C
l a n d i n g . T h e s e d a t a a r e s u m m a r i z e d i n T a b l e
C A T C H E S T I M A T E S F R O M C A N O E
L A N D I N G S
i n u s e . B o t h o f t h e s e c a n o e c o u n t s w e r e
m a d e i n t h e l a t e m o r n i n g . O n 2 n d S e p t e m -
b e r , 1 9 6 8 , 1 3 0 c a l l J e s w e r e c , J u n t c j a n d
1 3 6 o n 3 r d J u n e , 1 9 6 9 ( V I N E R p e r s o n a l
c o m m u n i c a t i o n ) . T h e s e t o t a l s i n c l u d e t h o s e
c a u : J e s S e e n fi~hing o n t h e l a k e a n d t h o s e
d r a w n u p o n t h e l a n d i n g s , b u t e x c l u d e a n y
s e e n d o w n s t r e a m o f t h e K a z i n g a Channel~
L a k e G t : o r g e j u n c t i o n . A s p o a c h e r s m a y
c o n c e a l t h e i r c a n o e s i n t h e p a p y r u s o r s i n k
t h e m d u r i n g t h e d a y . a n y a e r i a l c e n s u s m u s t
o n l y i n d i c a t e m i n i m u m n u m b e r s .
T h e s i z e o f a f i s h e r y a n d t h e d e g r e e o f
e x p l o i t a t i o n m a y b e i n d i c a t e : l i n a n u m b e r
o f w a y s ; e . g . , w e i g h t s o f f i s h c a u g h t o r l a n d -
e d , q u a n t i t i e s o f f i s h s o l d , n u m b e r o f n e t s
a n d d u r a t i o l l " o f f i s h i n g , n u m b e r o f f i s h e r -
m e n , e t c . A l l t h e s e d a t a a r e c o m p a r a t i v e l y
d i f f i c u l t t o c o l l e c t w i t h a n y h i g h d e g r e e o f
a c c u r a c y a n d w i t h o u t a c o n s i d e r a b l e i n v e s t -
m e n t o f t i m e a n d l a b o u r . F r o m w h a t i s
k n o w n o f t h e u t i l i z a t i o n o f t h e c a n o e a s a
u n i t i n t h e f i s h e r y ( s e e b e l o w ) , c o u n t i n g o f
c a n o e s d o e s e n a b l e a f a i r l y e a s y a s s e s s m e n t
o f i t s t o t a l s i z e .
1 9 5 0 s f i s h i n g s e t t l e m e n t s w e r e e s t a b l i s h e d
a r o u n d t h e l a k e .
I n t h e 1 9 3 0 s t h e l a k e s u p p o r t e d a s m a l l s u b -
s i s t e n c e f i s h e r y u s i n g h a n d - b a s k e t s a n d n o n -
r e t u r n t r a p s w i t h a f e w g i l l - n e t s ( W O R T H -
i N G T O N 1 9 3 2 ; F R Y a n d K I M S E Y 1 9 5 9 ) .
W O R T H I N G T O N ( 1 9 3 2 ) a l s o r o p o r t e : ! a
s m a l l c o m m e r c i a l v e n t u r e b e i n g o p e r a t e : l
b y a E u r o p e a n f r o m a n e a r b y t o w n s h i p . B y
t h e l a t e 1 9 3 0 s a n d e a r l y 1 9 4 0 s t h e f i s h e r y
d e v e l o p e d c o n s i d e r a b l y , a p p a r e n t l y c o n s i s t -
i n g , a l t h o u g h n o d e t a i l e d r e c o r d s e x i s t , o f a
f e w l i c e n s e d c a n o e s a n d m a n y p o a c h e r s . I n
1 9 5 0 , t h e f i s h e r y w a s , f o r t h e f i r s t t i m e ,
c l o s e l y c o n t r o l l e d a n d o p e n e d t o e x t e n s i v e
e x p l o i t a t i o n b y l o n g - l i n c s a n d g i l l - n e t s w i t h ,
i n t h e o r y , a s m g l e c o m m e r c i a l o u t l e t , t h e
U g a n d a F i s h M a r k e t i n g C o r p o r a t i o n ( T U I ' -
F A C ) ( H I C K L I N G 1 9 6 1 ; p p . 1 8 5 · 1 8 6 ) . G i l l -
n e t s w e r e r e s t r i c t e d t o 5 - i n c h ( 1 2 7 m m )
s t r e t c h e d - m e s h l e g a l m i n i m u m . S i n c e 1 9 5 0 ,
r e g u l a r s t a t i s t i c s h a v e b e e n c o l l e c t e d , a l -
t h o u g h T U F M A C n o l o n g e r h o l d s t h e
m o n o p o l y o f t h e m a r k e t f o r t h e c a t c h .
T l t e p r e s e n t f i s h e r y i s c a c r i d o u t b o t h b y
d a y a n d n i g h t , u s i n g s m a l l . p l a n k , t h r e e - m a n
c a n o e s , f e w o f w h i c h a r e p o w c r c : : l b y s m a l l
o u t b o a r d m o t o r s . F i s h i n g i s e i t h e r b y l a y i n g
o u t l o n g f l e e t s o f t o p - s e t ( e f f e c t i v e l y t o p - t o -
b o t t o m ) g i l l - n e t s o r b y s e t t i n g a n a r c o f
t h r e e o r f o u r n e L S a n d b e a t i n g t h e w a t e r t o
d r i v e t h e f i s h i n t o t h e m e s h e s . T h i s l a t t e r
m e t h o d i s p r e f e r r c : i b y t h e m a j o r i t ) ' o f t h e
f i s h e r m e n . V e r y f e w long·line~ a r e s e t .
A l t h o u g h i t i s i n t e n d e d t h a t t h e L a k e
G e o r g e f i s h e r y i s c o n f i n e d t o o p e r a t o r s
l i c e n s e d b y t h e U g a n d a n D e p a r t m e n t o f
F i s h e r i e s , i t w a s e v i d e n t t h a t p a r t o f t h e
c a t c h w a s b e i n g t a k e n b y u n l i c e n s d
p o a c h e r s , T w o a e r i a l s u r v e y s w e r e m a d e i n
a n a t t e m p t t o d e f i n e t h e t r u e s i z e o f t h e
f i s h e r y b y c o u n t i n g t h e n u m b e r o f c a n o e s
S I Z E O F T H E F I S H E R Y A N D T H E
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8.8
]1.8
13.3
106
9.0
12.4
103
20.4
17.0
190
18.4
15.5
19.1 .
13.2
9.9
15.3
18.7
11.8
10.0
12.3
total yield
("t, km-')
2,244
:UI3
2,580
5,097
4,247
4,757
'1,590
3,881
2.641
4,772
3,301
2,477
3,831
4,660
2,949
2,504
**3.081
748
8.35
8.04
I
-~,
6.71 I
9.86 I
7.66
15.78
1343
16.09
16.6.1
13.22
15.06
9.56
6.92
12.72
14.70
8.37
1050
11.]8
1,678
2,464
1,914
3.944
3.358
4,023
4,158
3.304
J,870
2,009
2,088
3.764
2,390
1.731
3,180
3.674
2,794
2,093
2,626
0.665
0.816
o 603
0.758
0.757
0808
o 544
0.640
0.544
° 639
o 635
o 644
0.608
0.617
"'0. Sgi::
0.614
0.640
0.635
0.634
toud catch Yidd i lotal com- :
'
I of T. nilo- T nilotica lm¢rcial catch,
, I
tica (t) (*Lkm~l) I,. of all spp.(t) I
(kg) i
,~- --'-~~~.~~~_' ,~~~
I I "I I,0907 I 2,728 1091 I 2,959 I
I
2,190 I
I
I
I
I
I
I3,33 t I
3332,175
2,290,996
3,688,179 I
],006,774
3,084,098
3,852,648
3,5'-",837
6,167,149
5,288,000
6,246,761
6,840,105
5,357.059
6,294,673
},895,129
~,704,596
5,005,133
5,794.138
.1,141,245
2,763,5183± million
total numbcr
of 7'. nilotica
landt:d
1950
1955
1957
1958
1959
1960
1961
1962
1963
1964
1965
J966
1967
1968
1969
1956
1954
1951
1952
1953
Year
5
3
7
2
4
6
Data from the Ugandan Fisheries Department records
All weights are fresh (wet)-weights, cOllverted into metric units
Table 2. Commercial catch from Lak..: George. 1950--69
III
d
),
were
tern·
and
onal
nose
lose
any
lnel-
:nay
sink
[lust
, of
Iber
md-
rlets
ler-
lelv
, of
est-
is
, a
of
en!
of fresh weighl of
fish recorded as "Ngcgc" and assumed to
be Tilapia nilotica.
From these data, 5ummarizej in Table 3,
it can be seen that each three-man canoe
fished for an average of 18.1 nights per
.1-. 305 days recorded
5. 31." days recorded
6. 289 dayr recorded
7. J ast year of reliable records
inL~hjdual Tilapia (see text).
* asslJming lake area of 250 km~.
** In 1953 non-Tilllpia Species rccord~d as "2~ millions", the weight given here is the average of J951-2
and 1954-5.
1. 262 days recorded
2. 230 days recorded
3. 320 days r~orded
3 and Fig. 2, The nets used by lheso three
canoes were a mixture of 4-inch (102 mm)
and 4~-inch (l I2 mOl) stretched-mesh, sel
in an arc and the fi~h driven into them. All
the fishing was carried out at night and the
·s
~:;:~i~~
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1 1 4 I . G . D U N N
1 1 0 r
0
1 0 0 . ( 0 .
/ : \
. _ o C a n o e ' A
9 0
. " . " . C a n o e ' 8
M a n t h l y a v e r a g e 8 0
0 - - - . C a n o e ' C '
o~
" .
d a i l y l a n d i n g
,
I " \ "
a n i / a p i a n i l o t i c a 7 0
,
,
,
,
. . - . , 0 ' - - 0
- - - -
\
,
•
. .~. . . ~
I k g ; ! r e s h - w e i g h t l 6 0
, .
, .
5 0
, .
' \ . /
4 0
•
, .
3 0
\ . - . . . e
,
,
,
,
,
2 0
I ~Rainfal~
1 0 D 1 0 0 m m
0
M a r A p r M a y J u n J l y A u g S e p O c t N o v D e c 1 9 6 9
T a b i d . :
T U F M A
n u m b e r (
n u m b e r (
n u m b e r (
( 2 8 d a y s
1 0 t a l f r e s l
w e i g h t l a
w e i g h t l a
w e i g h t l a
e s t i m a t e d
m o n t h
9 6 . 8 k g
m o n t h ] !
o f f i s h
I f i t
t h a t t h e
t h e s e ~
h a r v e s t
e r r o r s J
c o m p a r
m e n t s l
2 0 - y e a r
t o 1 9 6 1
I .
!
~'
F i g l l r e 2 . ( a ) D a i l y a v e r a g e s f o r e a c h m o n t h o f o b s e r v e d c a t c h e s o f T i l a p i a n i l o t i c a l a n d e d t l y t h r e e c a n o e s a t
t h e T U F M A C l a n d i n g : M a r c h - D e c e m b e r 1 9 6 9 .
t t l ) M o n t h l y r a i n f a l l t o t a l s , A v e r a g e o f t h r e e r e c o r d i n g s t a t i o n s c l o s e t o t h e l a k e .
C A T O
E C O N I
I n t J
w a g e s
1 9 6 8 - 1 (
F r a n
t h a t O J
t o t h r c
e c o n o D
m i n i m t
1 5 0 U l
O v e r h ,
o f D e
t i o n i n '
p e r c
•,
I
•
,
32710 kg.
96.8 night- l
1752 kg. month-l
22800 kg. year. l
3190 t. year-1
18.7 lunar mUlllhs
18.1 night. month~l
524 or 5_2~ =
2B
338
338
lB.?
96.8.' IB.I ~
1752 x 13 "---
22800 x 140 -
gross income of shs. 600 1- per canoe is
required to make fishing economically worth..
while.
Shs. 600/ - is the selling price, at the land-
itlgs, of 1,800 to 2,000 T. nilutica. If a
weight of 075 kg is assumed for each 11sh,
or combination of small fish sold (from per-
sonal observations), these figures indicate a
weight of from 1,350 to I,SOO kg. canoe".
month" landed, or 16.2 to 18.0 t. canoe-'.
year~l. Assuming that 140 canoes are fishing
on the lake, these figure, would suggest an
annual T. nilntica harvest to 2,268 to 2,520 t.
Comparing the assessments that we have
available (summarized in Table 4) it is ap-
parent that, despite the errors and as~ump­
lions outlined above, there is a general
agreement for the values of total catch, and
that the past and present statistical pro-
cedures of the Ugandan Department of
Fisheries give an adequate assessment of
the commercial catch from Lake George.
These notes have nol comiidered the fishery
for species other than T. nilolica. The t.:atch
of BagruJ Jocmal', Barhus alfianaJis, Clanas
lazera and Protopterus aefhiopicus appears
to be essentially a by-product of the Tilapia
fishery and only a few fishermen set long-
lines specifically to catch the predator
species.
CATCH ESTIMATES FROM
ECONOMIC CONSIDERATIONS
In this assessment all prices, costs and
wages are those current dudng the period
1968·1969.
From per~onal observations it appears
that one canoe gives full-time employment
to three men. who, under the prevailing
economic conditions would each require a
minimum net monthly income equivalent to
150 Ugandan shillings ($ U.S. t=U. shs. 8).
Overhead costs relating to the replacement
of nels, canoes, etc. (estimated after ques·
tioning the· fishermen). amount to shs. 150/·
per canoe per month. Therefore, a monthly
month (28 days) and landed an average of
96.8 kg of fish each night. This sugge,ts a
monthly landing of 1,752 kg. or 22.800 kg
of fish. canoe" . year-' (fresh-weight).
If it is assumed, from the aerial L:ensus,
that lhere are 140 canol'S fishing on the lake.
these figures would indicate a T. nilotica
harvest of 3.190 t. year 1 . Considering the
errurs inherent in this estimate, this fIgure
compares well with the Fisheri", Depart-
ment statistic of 3,674 t. for 1969 and their
20-year average of 2,790 t. for the years 1950
to 1969 (see Table 2 and Fig. D.
total fresh-weighl of fish landed
weighl landed. canoe night-I
weight landed. canoe. month-'
weight landed canoe. year-l
estimated annual harvest with 140 canoes fishing
nlImber of canoe-nights when fishing took place month· l
(28 days
Table 3. Summary of data collected from the 3 canoes regularly landing their catch of TilapilJ lIilotica at the
TUF\1"AC quay.
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number ot recorded canoe~njghts when fishing took place
number of canoe-nights recorded
es at
1 1 6 I . G . DO~N
T a M e 4 . T h e c a t c h o f T i f a p i a " i ! ( ) t i c a f r o m L a k e G e o r g e . A c o m p a r i : s . o n o f f o u r e s t i m a t e s . T h e T ; / a p i u n i l o t i c a .
l a n d i n g s m a d e u p 7 3 ~,~ o f I h e t o t a l h a r v e s t i n 1 9 6 9 a n d 8 1 /
0
o f t h e t o t a l h a r v e s t i n t h e p e r i o d . 1 9 5 0 - 1 9 6 9
( F i s h e r i e s D e p a r t m e n t s t a t i s t i c s , w e t - w e i g h t s )
,
e ; s l i m a t e d f r o m
( a ) F i s h e r i e s D e p t . s t a t i s t i c s ( 2 0 y e a r a v e r a g e )
( b ) Fjsh(:rje~ D e p t . s t a t i s t i c s ( 1 9 6 9 )
( e ) S a m p l e o f 3 c a n o t : s l a n d i n g a t T U F M A C ( 9 6 9 )
( d ) E c o n o m i c . : o n s i d e r a t i o n s
•
~ A s s u m i n g a l a k e a r e a c f 2 5 0 k m
2
•
t O l a l l a k e h a r v e s t
o f T i f a p i a n i l o l i c a
( t . y e a r - I )
2 , 7 9 0
3 , 6 7 4
3 . 1 9 0
2 , 2 6 8 1 0 2 , 5 2 0
lct.km~z
1 1 . 2
1 4 . 7
1 2 . 8
9 . 1 - 1 0 . 8
,
•
,
l
, -
•
,
,
S E A S O N A L C H A N G E S I N T H E
C O M M E R C I A L C A T C H
F R Y a n d K I M S E Y ( 1 9 5 9 ) f o u n d t h a t
t h e i r e x p e r i m e n t a l c a t c h e s i n t h e w e t s e a s o n ,
i n g i l l - n e t s r a n g i n g f r o m 4 j - i n e h ( l l 2 m m )
t o 7 - i n c h ( 1 7 8 m m ) s t r e t c h e d - m e s h . w e r e
a l m o s t t h r e e t i m e s g r e a t e r t h a n t h o s e t d k e n
i n t h e d r y s e a s o n . T h e y n o t e t h a t t h e i r f i n d -
i n g s a r c a p p a r e n t l y c o n f i r m e d b y t h e s e a -
s o n a l c h a n g e s i n t h e r e c o r d e d l a n d i n g s o f
f i s h a t T U F M A C . T h e s e l a n d i n g s t a t i s t i c s
m u s t b e i n t e r p r e t c j w i t h c a r e , a s f a c t o r s
o t h e r t h a n t h o s e a s s o c i a t e d w i t h t h e b i o l o g y
o f t h e f i s h m a y c o m e i n t o p l a y . F o r i n ·
s t a n c e , s a l e s t o v i s i t i n g f i s h m o n g e r s m a y f a l l
a s r o a d t r a n s p o r t b e c o m e s m o r e d i f f i c u l t
d u r i n g t h e w e t s e a s o n , t h u s m a k i n g m o r e
f i s h a v a i l a b l e f o r s a l e t o T U F M A C . o r t h e
d e m a n d o [ t h e f a c t o r y f l u c t u a t e s a s m a n y
o f t h e o u t l e t s f o r p r o c e s s e d f i s h ( e . g . , h o t e l s )
a r e v u l n e r a b l e t o s e a s o n a l f a c t o r s .
E , p e r i m e n t a l f i s h i n g w i t h s m a l l · m e s h ( 3 0
m m s t r e t c h e d - m e s h ) m o n o h l a m e n t n y l o n
g i l l - n e t s J i d c o n f i r m t h i s s e a s o n a l c y c l e . w i t h
h i g h c a t c h e s o f l i a p l o c h r o m i s i n t h e w e t
s e a s o n a n d l o w c a t c h e s i n t h e d r y s e a s o n
( D U N N 1 9 7 2 ) . H o w e v e r , m y d a t a f r o m t h e
l a n d i n g s o f t h e t h r e e c a n o e s d i s c u s s e j a b o v e
d o n u l c o n f i r m t h i s p a t t e r n o f s e a s o n a l h i g h
a n d l o w c a t c h e s a n d l a n d i n g s , b u t s h o w t h e
o p p o s i t e t r e n d . F r o m t h e s e c a n o e s t h e l a n u -
i n g s w e r e h i g h i n t h e d r y s e a s o n a n d l o w
i n t h e w e t ( s e e F i g . 2 ) . T h e o b s e r v e d i n -
c r t : : a s e f r o m m i n i m l l m t o m a x i m u m c a t c h ,
i s a h o l l t 2 . 5 t i m e s . A l L h a u g h t h e t h r e e c a n o e s
r e c o d e : . ! a r e p o s s i b l y a n u n r e p r e s e n l a t i v e
s a m p l e a n d t h e a c t i o n o f C ( ' o n o m i c a n d o t h e r
f a c t o r s m u s t b e c o n s i d e r e d . i t i s s u r p r i s i n g
l h a t t h e s e d a t a s h o u l d b e c o m p l e t e l y o p p o -
s i t e 1 0 t h o s e o f F R Y a n d K I M S E Y ( 1 9 5 9 ) ,
c s p c ( . ; j a l l y i n v i e w o f t h e i r c o m m e n t t h a t t h e
f i s h e r m e n t h e m s e l v e s " w e r e a l l d e f i n i t e i n
t h e i r b e l i e f t h a t w h e n t h e l a k e s u r f a c e w e n t
d o w n ( d r y ) s o d i d t h e c a t c h a n d a s t h e l a k e
b e g a n t o r i s e ( w e t ) t h e c a t c h e s i m p r o v e d " .
[ c a n s u g g e s t n o e x p l a n a t i o n w h y t h e s e d a t a .
a s s u m m a r i z e d i n F i g . 2 . s h o u l d b e a t
v a r i a n c e w i t h t h i s o b s e r v a l i o n .
L O N G - T E R : v t T R E N D S I N T H E
C O M M E R C I A L F I S H E R Y :
1 9 5 0 - 1 9 6 9
W h e n c o n s i d e r i . n g l o n g - t e r m t r e n d s a n d
e v a l u a t i n g t h e s t a t i s t i c s c o l l c c t e d o v e r a l o n g
p e r i o d . a t t e n t i o n m u s t b e p a i d n o t o n l y t o
t h o s e e r r o r s a s s o c i a t e d w i t h t h e l l i f f i c u l t i e s
0 7 c o l l e c t i n g i n f o r m a t i o n , b u t a l s o t h e
chang~s i n t h e v a r i o u s l e g a l , p o l i t k a l a n d
e c o n o m i c p r e s s u r e s a f I e c [ i n g t h e i n d u s t r y .
C h a n g e s i n n e t - m e s h r e g u l a t i o n s , o r t h e
t h o r o u g h n e s s w i t h w h i c h t h e y a r e e n f o r c e d .
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size of the T. nilotica taken by the fishery
in the last five years.
The maintenance of the size of the total
annual catch, with a simultaneous decline in
the size of the individual fish landed, is due
to the use of 4-jnch (102 mm) and 4t-inch
(112 mm) stretched-mesh gill-nets instead of
the legally required 5-inch (127 mm) net. In
this way previously unexploited size-groups
are being harvested. This exploitation of
smaller size-groups occurs when it becomes
economically inefficient to continue to fish
for the larger fish. This economic efficiency
is related to the prevailing circumstances,
which in this case involve a relatively risk-
free use of the illegal nets and a ready
market for the smaller fish.
A sample of T. nilotica collected from the
surface after a natural fish-kill which oc-
curred over a large area of the lake (for
details see DUNN 1972) may be assumed
to be representative of the total mid-lake
T. nilotica population which is the basis of
the commercial fishery. This assumption
ignores any sample bias due to differences in
flotation, physiological or physical responses
of the fish to the adverse conditions. The
size-frequency curve for this sample (Fig. 3)
shows two distinct population peaks, at 26.0-
27.9 em total-length and a smaller one at
40.0-41.9 em total-length size-groups. The
superposition of the net selectivity curves
for the 5-inch (127 mm) and 4t inch (112
mm) gill-nets (from the data of FRY and
KIMSEY 1959) onto this curve suggests
that the T. nilotica of the size-groups that
lie between the two population peaks are at
maximum risk to these net sizes and pre-
sumably have been removed by the fishery.
The small population of the larger fish re-
presents a population that has escaped cap-
ture and the individuals are now too large
to be caught easily in the nets commonly
used. In this context it is interesting that in
1970 it was reported, although unconfirmed,
that the fishermen at Katunguru (on the
commercial decisions on the part of the
fish buyers, influx of refugees to swell the
fishing population, etc., all play a part in
determining the quantities and sizes of fish
removed by the fishery.
The effect of these changes on the fishery
of Lake George are noted by FRY and
KIMSEY (1959), HICKLING (1961) and
the Ugandan Game Department Reports.
Fig. I shows the fluctuations in the
quantities of T. nilotica taken out during
the 20 years in which the fishery has been
intensive and controlled. The total annual
catch has remained fairly constant, fluctuat-
ing around the 20-year average of 2,790 t.,
with no evidence of any steady decline.
After the opening of this essentially virgin
fishery there was a steady decline in the
size of the individual fish landed, from ca.
0.9 kg to ca. 0.6 kg, in the first 10 years.
This was followed by a period of high yields
and an apparent stabilization of fish size.
However, measurements taken in ]970 show
that the T. nilotica, from Lake George,
delivered to the TUFMAC landing had an
average weight of 363.5 g. It is known that
commencing in about 1965 the TUFMAC
factory began to bny two or more small
fish for the price of one, with the economy
records being in terms of this "notional fish"
which maintained a weight of approximately
half a kilogram. (The acceptable method Qf
bnying fish aronnd the lake is per fish and
not by weight, although the larger fish may
command a premium price.) Also, the fisher-
men will tend to send their smaller fish to
TUFMAC if they can get a better price
elsewhere for the larger individuals. The
partial use of TUFMAC statistical returns
by the Fisheries Department probably ex-
plains why the average weight of individual
fish landed, as shown by the official statis-
tics, is at variance with the data derived
from the actual measurement of fish at the
landings. Using these measurements in Fig. I,
I have indicated the probable trend in the
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F i g u r e 3 . A c o m p a r i s o n o f t h e s i z e - g r o u p d i s t r i b u t i o n o f t h e s a m p l e o f T H a p i a n i l o t i c a c o l l e c t e d f r o m t h e s u r f a c e
a f t e r t h e f i s h - k i l l o f 2 6 A u g u s t ] 9 6 9 , w i t h t h e s i z e g r o u p d i s t r i b u t i o n s o f s a m p l e s c a u g h t i n 4 . 5 i n c h ( 1 1 2 m m )
a n d 5 i n c h ( 1 2 7 m m ) s t r e t c h e d - m e s h g i l l - n e t s . T h e n e t c a t c h d a t a a r e f r o m F R Y a n d K I M S E Y ( 1 9 5 9 ) .
N o t e : F o r t h e d a t a f r o m t h e f i s h - k i l l c o l l e c t i o n , t h e 1 4 e m s i z e - g r o u p i n c l u d e s a l l f i s h m e a s u r i n g f r o m 1 4 . 0
t o 1 5 . 9 c m t o t a l - l e n g t h , i n c l u s i v e . F o r t h e d a t a f r o m F R Y a n d K I M S E Y ( 1 9 5 9 ) t h i s g r o u p i n g i s n O l a p c r ; i i i c d .
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1 2 0 1 . G . V U N l '
o f t h e f i ' h e r y t o d e t e c t , a s e a r l y a s p o s s i b l e ,
a n y a d v e r s e c h a n g e s .
S U M M A R Y
L a k e G e o r g c i s a v e r y s h a l l o w l a k e l y i n g
o n t h e e q u a t o r a t a n a l t i t u d e 0 1 9 1 4 m ( a r e a :
2 5 0 k I D ' , a v c r a g e d e p t h 2 . 2 5 m ; r a r e l y e x -
c e e d i n g 3 m ) . I t i s r a r e l y s t r a t i f i e d f o r m o r e
t h a n a f e w h o u r s a n d h a s a t e m p e r a t u r e o f
c a . 2 5 _ 2 6 ° C w h e n m i x e d . T h e l a k e s u p p o r t s
p e r m a n e n t l y i t h i g h p o p U l a t i o n o f b l u c - g r e e n
a l g a e .
T h e l a k c w a s o p e n e d t o c o n t r o l l e d e x -
p l o i t a t i o n i n 1 9 5 0 a n d s i n c e t h e n h a s h a d
o n e o f t h e h i g h e s t y i e l d s p e r u n i t a r e a r e -
c o r d e d f o r a n a t u r a l w a t e r b o d y , w i t h e s t i -
m a t c s r a n g i n g f r o m 9 . 1 t o 1 4 . 7 t . k I D - ' y e a r '
0 1 T i / a p i a n i l a t i c a , t h e m a j o r c o m m e r c i a l l y
e x p l o i t e d , p e c i e s ( 8 0 % o f t h e t o t a l c a t c h ) .
T h e r e i s g o o d c o r r e l a t i o n b e t w e e n t h r e e i n -
d e p e n d e n t . e s t i m a t e s o f t h i s y i e l d , a n d t h e
v a l u e 0 1 F i s h e r y D e p a r t m e n t s t a t i s t i c s i s
c o n f i r m e d . B e t w e e n 1 9 5 0 a n d 1 9 6 9 t h e y i e l d
0 1 T i / a p i a n i l a / i c a h a s f l u c t u a t e d a r o u n d a
R E F E R E : - l C E S
D u n n , 1 . G . ( 1 9 7 2 ) . E w l o g i c a l s t u d i e s o n t h e f i s h
o f L a k e G e o r g e , U g a n d a ; w i t n p a r t i c u l a r
r e f e r e n c e t o t b e C i c h l i d g e n u s H a p l o c h r o m i s .
P h . D . T h e S I S . U n i v e r s i t y o f L o n d o n .
D u n n , J . G . , B u r g i s , M . J . , G a n L G . G " M c G o w a n .
L . M " a n d V i n e r , A . B . ( 1 9 6 9 ) , L a k e G e o r g e ,
U g a n d a : a l i m n o l o g i c a l s u r v e y . V e r h . inteT~
r l l l t V e r ( , i / l . L i m r / L l / . 1 7 : 2 8 4 - 2 8 8 .
F r y , D . H , a n d K i m s e y , J . 8 . ( 1 9 5 9 ) . R e p o r t o n
t h e f i s n e r i e s o f L a k t : G e o r g e , U g a n d a . T y p e -
s c r i p t rep~-"rt o f a U N - F A O T e c h n i c a l A s s i s t -
a n c e P r o j e c t , 8 2 p p , F A O , R O n J t : .
m e a n o f 2 , 7 9 0 t . y e a r - ' , a n d s h o w s n o s i g n
0 1 a n y d e f i n i t e d e c l i n e a l t h o u g h t h e s i z e 0 1
t h e i n d i v i d u a l f i s h l a n d e d h a s d e c r e a s e d c o n -
s i d e r a b l y . F i s h i n g p r e s s u r e h a s r e d u c e d t h e
p o p u l a t i o n o f t h e l a r g e r - s i z e d f i s h a n d g i l l -
n e t s s m a l l e r t h a n t h e l e g a l 5 - i n c h ( 1 2 7 m m )
s t r e t c h e d - m e s h a r e n o w i n g e n e r a l u s e . L a c k
o f d a t a o n t h e g r o w t h a n d f e c u n d i t y 0 1
T i l a p i a n i l o t i c a f r o m L a k e G e o r g e , m a k e s
p r e d i c t i o n s 0 1 t h e e f f e c t s 0 1 t h e s e s m a l l e r
m e s h g i l l - n e t s d i f f i c u l t . W i t h t h e s m a l l e r f i s h
a c c e p t a b l e a t t h e m a r k e t s a n d w i t h t h e c o n -
t i n u e d i m p r o v e m e n t i n t r a n s p o r t f a c i l i t i e s ,
t h e f i s h i n g p r e s s u r e w i l l b e m a i n t a i n e d .
ACKNO\\T,EDGEME~TS: 1 w i s h t o t h a n k m y
c o l l e a g u e s o f t h e I n t e r n a t i o n a l B i o l o g i l : a l P r o g r a m -
m e - - - R o y a l S o c i e t y , A f r i c a n F r e s h w a t e r E i o l o g i c a l
T e a m o n L a k e G e o r g e a n d t h e m a n a g e m e n t a n d
s t a r r u f T h e U g a n d a F i s h M a r k e t i n g C o r p o r a t i o n
f o r t h e i r p r a c t i c a l a e l p a n d c o · o p e r a t i o n , I a m
g r a t e f u l t o t h e C h i e f F i s h e r i e s 0 1 f i c e r , M r . S . N .
S e m a k u l a , a n d o t h e r o f f i c e r s o [ t h e U g a n d a n
D e p a r t m e n t o f F i s h e r i e s . f o r t h e i r h e l p a n d [ o r
t b e p e r m i s s i o n o f t h e S e c r e t a r y f o r R e s e a r c h o f
t h e P r e s i d e n t ' s O f f i c e , t o u s e t h e D e p a r t m e n t ' s
r e c o r d s .
G a n f , G . G . ( l 9 6 9 ) . P h y s i o l o g i c a l a n d e c o l o g i c a l
a s p e c t s o f t h e p h y t o p l a n k t o n o f L a k e G e o r g e .
U g a n d a . P h . D . T h e s i s . U n l \ ' - e r s i t y o f L a n c a s t e r .
H i c k l i n g , C . E ( 1 9 6 1 ) . T r o l ) j c a l I r l l a n d F h h c r ; c s .
L o n g m a m , L o n d o n , 2 8 7 p p . s
U g a n d a n G a m e D e p a r t m e n t R e p o r t s . Goyern~
m e n t P r i n t e r . E n t e b b e , U g a n d a .
V i n e r , A . B . ( 1 9 7 0 ) . E c o l o g i c a l c h e m i s t r y o f a
t r o p i c a l A f r i c a n l a k e . P h . D . T h e s i s . U n i v e r -
s i t y o f L o n d o n .
W o r t h i n g t o n , E R ( 1 9 3 2 ) , A J ' c p o r t o n t h e [ i s h .
e r i e s o f U g a n d a , C r o w n A g e n t s , L o n d o n .
8 8 P l ' .
Y I E L D l S (
L A K E V I C
L A K E A L l
G E O R G E W . S~
E a s l A f r i c a n F r
I N T R O D U C T I C
A r e v i e w o f 1
w a t e r f i s h e r i e s S t
f y i n g t h e t h e a r e
f i s h e r i e s m a n a g e
t r o d u c e c o m p l e x
m o r e b a s i c d a r n
s o m e o f t h e A f r
m a y o b v i o u s l y b
r e q u i r e m e n t s o f n
I t i s , t h e r e f o n
t i o n o n t h e g r O l
r a t e a n d t h e m
m a x i m u m l e n g t h
T h e s e v i t a l p a r a
d e t e r m i n a t i o n o f
